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(12). On this account helium was at first assumed to be a mixture
of two different gases, "orthohelium " and "parhelium," but now we
know that the two spectra simply mean that the binding of the second
electron can occur in two different ways. A theoretical explanation of
the main features of the helium spectrum has recently been attempted
in an interesting paper by Land6. He supposes the emission of the
orthohelium spectrum to be due to transitions between stationary
states where both electrons move in the same plane and revolve
in the same sense. The parhelium spectrum, on the other hand, is
ascribed by him to stationary states where the planes of the orbits
form an angle with each other. Dr Kramers and I have made a
closer investigation of the interaction between the two orbits in
the different stationary states. The results of our investigation
which was begun several years before the appearance of Lande's
work have not yet been published. Without going into details
I may say, that even though our results in several respects differ
materially from those of Land6 (compare Essay II, p. 56), we agree
with his general conclusions concerning the origin of the ortho-
helium and parhelium spectra.

The final result of the binding of the second electron is inti-
mately related to the origin of the two helium spectra. Important
information on this point has been obtained recently by Franck
and his co-workers. As is well known he has thrown light upon
many features of the structure of the atom and of the origin
of spectra by observing the effect of bombarding atoms by
electrons of various velocities. A short time ago these experiments
showed that the impact of electrons could bring helium into a
"metastable" state from which the atom cannot return to its
normal state by means of a simple transition accompanied by the
emission of radiation, but only by means of a process analogous to
a chemical reaction involving interaction with atoms of other
elements. This result is closely connected with the fact that the
binding of the second electron can occur in two different ways, as
is shown by the occurrence of two distinct spectra. Thus it is
evident from Franck's experiments that the normal state of the
atom is the last stage in the binding process involving the emission
of the parhelium spectrum by which the electron last captured as
well as the one first captured will be bound in a la orbit. These components correspond with transitions
